Workers in the field of biology frequently find themselves confronted with the problem of making pH determinations when only small amounts of material are available. This is particularly true in the field of bacteriology, because most of the culture work is done in test tubes seldom containing more than 10 cc. of solution. Determinations such as those for sugar, aldehyde and titratable acidity are often made on this amount of material, which means that micro methods must be used in order to complete all of the tests. Since many of the sugars used in this field are costly, it is impracticable to employ large amounts of solution; and also, the large number of tubes used calls for great economy of space.
It was on account of the small amount of solution available that the pipette electrode here described was developed. It is very useful in making pH determinations on the same culture tube from day to day. One cubic centimeter of the growing culture may be removed aseptically for testing without materially altering growth conditions. Very little time need be consumed in making the determinations.
THE PIPETTE ELECTRODE
The pipette electrode is made by blowing a small bulb in the center of a 3-inch piece of ordinary pyrex tubing 6 to 8 mm. in diameter and sealing into the bulb a piece of flattened platinum wire (see fig. 1 ). As suggested by Watson (1927), Halton and Fisher (1928) avoid cracking of the glass upon cooling, and the pipette should be slightly drawn out at the lower end, to prevent dripping of the liquid employed in the test. The capacity of the completed electrode should be from 1.5 to 2 cc.
By means of a short piece of rubber tubing of convenient size the electrode is connected to a 5 cc. hypodermic syringe equipped with a spring holder which prevents the plunger from slipping down and forcing out the liquid. By means of this syringe the material to be tested can be drawn into the pipette electrode to any desired height. If a syringe is not available, a rubber bulb of suitable size may be used instead. By sliding the bulb down on the stem a point may be found at which the electrode just fills when the collapsed bulb is released.
PROCEDURE
The following procedure was employed when making pH determinations in growing bacterial cultures. One and one-half cubic centimeters of material were removed aseptically from a culture tube and placed in a small container made by cutting off the lower 1 inches of a test tube and mounting in a rubber stop- per. Approximately 0.3 cc. of distilled water was added to increase the volume, since preliminary work had shown that this amount of dilution had no effect on the pH readings. Quinhydrone, either as dry crystals or as an alcohol-acetone solution, was thoroughly mixed with the sample and the mixture drawn up into the pipette electrode. The assembly was then suspended by means of a spring clip, with the tip of the pipette electrode dipping into a saturated KCl bridge. The lead wire from the potentiometer was fastened to the platinum wire by means of a Fanstock clip; potentiometer readings were then taken and the pH determined.
During the preparation of this manuscript the author found in the literature a description by Cullen and Biilman (1925) The pipette electrode here described does not have these disadvantages as the point of contact of the solution with the platinum wire is well removed from the area of dilution and the volume of solution in the bulb preserves the concentration of the test material around the electrode wire. The bore of the pipette is large enough to permit pH determinations on solutions which contain considerable suspended matter.
